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(57)Abstract: 

PURPOSE: To produce a syndiotactic polyolefin 
on a large industrial scale by (co) polymerizing a 
? *\ I j ^ s specified olefin in the presence of a catalyst 

.S\ . _ B comprising a specified transition metal 

& component and a specified aluminoxane in a 

solution state, a suspension state or a vapor 

\i o - ^ *!<*'' phase. 

v * W CONSTITUTION: In producing a syndiotactic 

tf polyolefin by (co)polymerizing an olefin of 

formula I (Ra and Rb are each H, a 1-28C alkyl 
. . .-. or may be combined with other atoms to form a 

?' r ring) at -60 to 200°C under a pressure of 0.5-100 

bar in the presence of a catalyst comprising a 
transition metal component being a metallocene 
and a lunear aluminoxane represented by formula II (R9 is a 1-6C alkyl, a phenyl or the 
like; and n is 2-50) and/or a cyclic aluminoxane represented by formula III (R9 and n are 
as defined above) in a solution state, a suspension state or a vapor phase, the 
polymerization is practiced in the presence of a catalyst in which the transition metal 
component comprises a compound of formula IV (M2 is Ti, Zr or thelike; Rl an R2 
areeac H,a halogen, a 1-10 C alkyl or the like; R3 and R4, which are different from each 
other, are each a mono- or poly-nuclear hydrocarbon group which together with the 
central atom Ml may form a sandwich structure; R5 is a group of formula V, VI, VII or 
the like; R6 and R7 are each H, a halogen, a 1-10C alkly or the like; and M2 is Si, Ge or 
Sn). 
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£) C#A?r4. IS C0»«*RJ5 

li IB^M^tc^T L ft. 2.19kg0^ V T d f u 

y *«» ^> n * • c n«i76.6 k 6 ( * y r □ t: u 

^)/8 < y^a-ty) x ilrco * 9 a * > JSt4^ 

VK- 385c«V« . M w -519.000. M„ - 173. 000> 
Hv /«. -3.0s SI- 95.9 X s n iyn - 3S.7; HP I 
230/5 * 0.2 d R /#. 
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UttW 3if31»K:||^-r 4 ll.9mC0.021 

»»oi)©^7xi/M ^ y - (9- y >i* * u z. 
^)<>^ra-iy^^x^;y) ^;U3 
!>v=?4 K«JHt^. Sl^iaiS:«60'C T^O . 
S I^Pol 1 P$ (HJ T * . 0 . 95k c 0 iK *J r a b* 
y • C #7. 79.8 Icq ( # 7* ci t* 

L-y)/t ( > ^ p * y ) xai!r©y^DH*yi£14 

VH- 459cdVb . M w -547,000. -188.000. 
Hh /«n -2.9, SI* 96.5 Xx n. vn - 38. 4j MP I 
230/5 - < 0.1 d 8 / 

SMJSLA 

utfow s£m$x.&mr m.s« B (o.o33 

iitnol ) <D & 7 * — to J U y - (9- 7 VUrf" U ^ 

) ( *> ^ a y ^ x — JP ) ^' ->u n — a - 
fi-g-B* RAW; 80 O.BOka© * 'J 7'afu 

y ^n*, tttt 2fl. o k*< rfe >j r p b: u 

y)/K ( >^o-fey) xl^0>^o-t;yv®i4c 
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Vfi- 565c«Vg . H- -584.000. B„ -241.500. 
/H A -2.4s SI ■ 95.9 X. n. r » - 36.4; HP! 
230/5 - <0.1 dg/#. 

&Affl S 

3£EmKX&T**<. 30.lm 8 <0.054 

oao I ) o *>' 7 * i ^ > u y- (9- 7 n** v z- 

fr) ( > ffi a ~* *s & it x ~ fr) i? JU3 - *> J*- \s 
K£ffll*«. a£a&&tt40*C *C * 9 . 

o.3Skg© # g r o tr u- > *<» . cm* 

11.6 kg ( "f^jratuyj/g ( > * n -fe y) 

VS- 664c»Vg . -925.000, M fl -329.000. 

M H /H, -2.8. SI- 96.7 X. ft.** - 40. li MP I 
230/5 • <0.1 dg/#. 

g JftiH 7 

Uttfl) 34B»t:*»r**<, 40.0-8(0.072 
bboi ) a> 7 * — A > - (9- v * 

* o 5 <f K€JBfc*«. ffi£ffi&U:30t: T ») . 
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6.3 k|(*'j/o t'i/y)/ g ( > if a -t V) x 

VN« 788c. Vg . H„ -1.05 X10 1 . H„ -367.0 
00. M H /«„ *2.8. SI- 97.1 X. n»,„ * 46.0 ; 
HPI 230/5 - <0.1 dg/#. 

3«k^H8*CS?J»r 10.9«g(0.022 
mnol) © 7 * /I/ (/ ^-/b) / U - (9- 7 ^ 

^uifl/)(->^ a y ^ -;i — ^ 

M - & 9 v $ 4 V &m ^ 5 . 

2.05k|O*'jrnk>yiMHft5, i*ltt 
188. 1 kg ( # 'J r a f u y)/ 8 ( > £ d -fe y) 

VH= 305cbVi . M„ -435.000. K. -181.000. 
Hv /H. -2.4. SI- 96.1 X. n. VR - 37.4 :MPT 
230/5 = 0.5 dg/ 

nftw Atwimiznmi- i3.5n 8 <o.o27 
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u j=. ;v) (2/ £ a y ^ s; x ~ ;u) ;i/ z — ^ 
i?* a f -< K£ftV*«B, 

69.5kg( #'jrneuy)/g C /?a*t>) x 

Vfl- 364c«V 8 . H„ -490.000. M, -188. 500. 
H- /JU -2.6. SI- 97.0 X. o.„. - 40.2 s HPI 
230/5 - 0.25dg/ 

316(108 6 &R|f*K:*ifc ***<s 35.0«g<0.071 

* u - it*) ( >> 9 o y & i? x ~ ju) - i? d ~ 
A- V 0 a $ 4 K€J8l*«. S^I«JT» 

i.77k 8 ©^ >; e u stm $>n*. ;n» 

10.1 k|( *'J7'Pfuy)/| < > * y) 

Vfl- 545cnV« . Hw -554,000. H« -205.000. 
1U /tt. -2.7. SI- 96.9 X. ii, rB = 39.4: HP I 



-32- 
230/5 - <0.1 dg/^. 

3<t ntoKL&ftt Z 30 n8 (0.06! • 
■oi)<D y * n,)- / u- v- (9- 7 

. >*^a^-f K*fflt»*. s-^aiaut22rT* 

5.5 k« <* >J 7* a e u x)/fl ( / ^o*^) x 

VW= 750c«V« . n H -925.000. -330,500. 
« M /H » -2.8. SI- 98.1 X. n. y » =» 54.7; MP! 
230/5 - <0.1 dg/^-. 

L*16-d«»5&«!£fir3RTtfe*?» 1.6dm 9 
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30co* © ^ /VX VfS« C40 nao £ CD A £ > / 

VfT L T 20. 2 rig (0.047 aao J ) CD 7 * - ;u ^ 
uy-(9-7;p* ^ ;u) ( •> £ o v 9 & j. ~ 
Ji/) 3 .=. i. . >* o ^ «f K * > ^ iu T >t/ 

$ y * -9- y tOlScn 9 (5 h;nV«iS(20 mmol A 

2l$IH)fcC**7*- *. I.38k«<Z> •> v V* 9 9 
1- > 'J - *'jrot'l/yA(fHft4, Zftit 3 
4.2 k|( rff'jrotfi.y)/, ( > * o * x 
l$CD> 9 a * yft&lctBiJ*-*. 
VN- 117caV«: M*. -101,000* M* = 45,150. 
Mm /M„ -2.2; SI = 95.0 X. BIN = 35 Nmw 4 : 
MP! 230/5 - 44 dg/#. 

(0.5 barCfSSri) *f «fc I 1 .9 neCO.028 an 
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1 . 1 9fef CD •> V •>* * 9 9 * V if - * 'J y D f 1/ 

VN- 85.0cb'/r. = 74,100. n„ = 35,000. 

«w /H. -2.1. ST- 96.1 X. BIM - 35 Hmm-*; 
MM 230/5 • 123 ds/ 

?Lfo9il2£WUitUznmt **<v 40 Nda* CD* 
*(2,5 b»rK«3S1 -5) ib*,£tfl2.0 nc(0.028 

■no£) o/^ot ffi^sis:tt60 

2. 34k* CD > S V ± 9 9 ? v 9 - *H ^ 7* t* 

i*lt±65.0 Irif^V 7*o fl/ 

VN* 68 caV« . = 57.100. M„ » 22,850. 

/Hn -2.5. ST- 97.2 X. BIM - 40 Km*"*: 
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MFI 230/5 - 0.25 de/#. 

&Bfctf|I2£ ISJtoC^Cfc**' * *<. 10.3asCO.019 
■no!) cd 7 * - * u y - (7 u ~ >u> 

( •> ^ t3 ^ y 9 V i ;u) ^ ^ 

43.2 k e ( .f'jrotuyj/g ( / * a -fc V) 
xifrcD/^a-fevJStetcfflS-r*. 
VN-430 c* a /g . tt* =434.000. M„ =179,500. 
M« /M„ .2.4. SI- 96.7 X. n. v , -38.5 . 

"c-nmr tz&zt^ &^{4>nia7ttniK^«8 

3&ffi0112<i:f2Jt*fc:3l&ter 40 Nd ii ' ©Tfc 

#(2.5 bAriCfflST*) *?^^10.7 ««C0.0I9 

omn £) CD 7 * S- Jl, / + \s V - (9- 7 ;U ^ U ^- 

^) ( > ^ □ 'O- ^ ■>• i i /u) 
l ,06»<8CD rff V 7* o ^ vtiift h ft 4 . Zftli 
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99.1 kg( *«J7*ofc*t'y)/g ( y^o-fey) 
xH$cd/* ^ o -fc yffittKHlS-n. 

VH-I37 c«'/i . M« - 88.700. M. - 39.400. 

H* /«„ -2.3. SI- 9G.9 2. n.,. =39.1 . BIM 
« 39 Han , 

92^ U^16-dn s ^H$^»T?ftjt L. 10 da» 

V CD30cd a CDh^xy?«i6t (40««o£O fl£. 
y iU7 il> § J yco^p^j^- »J rr -7 — E n-2 
o)^8S;jou. c: cDrft^«j*i5^P H llj«^r*. 

C *ltZ*Pft UT10.3nt (0.024 «bo1) CD •>* > 5* 
;u > u v - (9- 7 >u rf- U - ^) C > i> a x ^ 
x i; ;b 3 i ^ a - i^^a5-< K 4 > ^ ^ 

7 ;u $ y + *> v cd lScm* CD '✓{$^(20 an 

ol A£) 15 ClCDiSfflt* 

SJo8^«AL*UT70-ccoig^jatfft:1-^. 
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1 . 33kg © •> y if * 9 9 * v 9 - 4MJ 7 a bT U 

x*<f#«b*i$. cn « 129.1 icgc *yrot:u 

V)/g ( > <7 >-) Xl$©> ^ D -fe VfefctZ 

VN- 105e«Vg x H« - 84.300. - 39.900. 

M* /fl, -2.U SN 94.6 X. B I H - 33 «««-»; 
HFI 230/5 - 97 dg/*>. 

&ftWl7£ fl«!C$»t« 13.9igC0.032 
*(ioi ) a> / 9 a * y £ m «^ « „ jflflt H60*C 
?*>0. fi£l*2.5 f$rJlT«7t«. 

2 . 56k g 0) *> y * ^ ^ f- v ? - «tf y 7* O f U 
ft*. Cfttt 73.7 kgf tfy^afu 

VK- 125cn*/« s H w - 95.250. H. - 45,950. 
M- /M. -2.1. SI- 94.6 X. ; MP X 230/5 « 55 
di/ 

^*0dl7£p3tt8K|gj*r 26.4.|(0.OCl 
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■ BoDO/^ot X^fflV^. fi^-TftSttSOX 
1.25kg tO £/ y ^ 9 * 9 0 - #«/7-of 

yaq&^ft-s. ^fttt 47.3 k B ( #yr»fc*u 

>)/g ( > a * xf$<D>«i?n-fey«514tc 

VN- 135cbVc s H„ .1 14.500. H„ - 55.750. 
«w /«« -2.1. SI- 95.0 J. ; MP I 230/5 - 27. 
5dg/ 5K 

tmmtZ&ttit * *<. 36.6ng<0.085 
moDO^ ^ o* y$fl|t^, ffi-f>Stt fct40*c 

0.5 kg © •> V i/ it 9 0 * y 9 - Hi 'J 7 a feT u- 

y*<&*ft*. 13.7 kg( ^njro^i/ 

y)/g ( ^o*y) x / 9 a -b V ?£t§Lfc: 

VN* 155c«Va , H* -129.000. 1„ - 5S.000. 
M« /N. -2.3. SI- 96.0 X. ; HP J 230/5 - 17. 
3 dg/#. 
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3fc*fcWl7,fc rsj«iK&l&fc* 51.5^1(0.119 

0 . 98k* © •> V i> rf- ^ * y * - # y r o t* 
^ £ ft * . C ft I* 4.8 ligdU'JT'Dt'u 
y)/g < / 9 a -fe y) x^O ji * d -fe yfSttt 

YW- 200cn»Vg . H* -175.500. - 66,550. 

H- /M n -2.6. SI- 95.7 X. ; MP! 230/5 - 6. 
3 dg/ 

£fcPll7~2ltt. Xffirfn ^ ^5® CD > 9 d -fe y 
© i> > ^ vu> u y - (9- 7 fr* u ^- vi/)- ( >9 
a +< > 9 O X - fr) V i\> 3 — ^ A - 5? * d 7 
K^fflt^T. (J.Aa.Chea.Soc. 110 (198 

8) . 5255) ?#*CD«**>€fl«i>*C±#^#^ 
ft tDffi^<*^*«cW©ffi^tt^^ -7 TAB* <OSt 



-40- 



no 




Ig/ao £ J 


70 


84.300 


55.000 


60 


95.250 


52.000 


50 


114.500 


69.000 


25 


175.500 


133.000 



^ « T ^» 5 0 X Jil T © ffi ^ zB IS -c <D - ^ CD # 7- S 



ttSA « A 

tt®A H « * St 



-41- 



—35— 



-42- 




4#M¥ 2-274703(12) 
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